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. PROBLEM TO BE SOLVED: To obtain a 
solenoid valve for a fuel injection device to 
generate the high attraction force of an 
electromagnetic coil providing a magnetic path 
area and to cope with a demand for improvement 
of responsiveness at the same outline size and 
the increase of an operable fuel pressure. 
SOLUTION: Since it is noticed that a seal 
member 22 contracts a magnetic passage area 
between an electromagnetic coil 1 1 and an 
armature 5 and by enlarging the magnetic path 
area, a necessary suction force is generated 
even by the same magnetomotive force. An 
electromagnetic coil 1 1 and a seal member 22 
formed of a non-magnetic substance are 
arranged in an annually formed opening space 
part 26 at one end of the armature 5 side in the 
axial direction of inner and outer core parts 23, 
24 and 25, being a core part 21 , to close an 
opening space part 26. Further, the outside 
diameter D of the seal member 22 is reduced to a 
value lower than the outside diameter C of an 
electromagnetic coil. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the electromagnetism which can form a magnetic circuit in the core section constituted from the magnetic 
substance, and this core section, while attaching in a coil, the armature of the disk mold which can stick to this core 
section, and this armature While being the solenoid valve for fuel injection equipments which has the needle valve 
whose injection of a fuel is enabled from a nozzle and constituting said core section from the inside core section and 
the outside core section Carry out opening of the end by the side of said armature in the shaft orientations of these 
inside core section and the outside core section to the shape of a ring, and the opening space section is formed, this 
opening space section — said electromagnetism — the seal member which prepared the coil and was further constituted 
from non-magnetic material - preparing -- this opening space section being closed down -- the outer diameter of the 
seal member of a parenthesis - said electromagnetism -- the solenoid valve for fuel injection equipments characterized 
by making this smaller than the outer diameter of a coil. 

[Claim 2] the electromagnetism which can form a magnetic circuit in the core section constituted from the magnetic 
substance, and this core section, while attaching in a coil, the armature of the disk mold which can stick to this core 
section, and this armature While being the solenoid valve for fuel injection equipments which has the needle valve 
whose injection of a fuel is enabled from a nozzle and constituting said core section from the inside core section and 
the outside core section Carry out opening of the end by the side of said armature in the shaft orientations of these 
inside core section and the outside core section to the shape of a ring, and the opening space section is formed, this 
opening space section - said electromagnetism - by preparing a coil, preparing the seal member constituted from non- 
magnetic material in the inner circumference side of this opening space section, and locating said outside core section 
in the periphery side of this opening space section further The solenoid valve for fuel injection equipments 
characterized by closing this opening space section. 

[Claim 3] They are claim 1 which said inside core section and said outside core section constitute this from an another 
member mutually, and this inside core section makes this a hollow cylinder configuration, and is characterized by this 
outside core section making this the hollow cylinder configuration which has the level difference which can form said 
opening space section in that inner skin, or a solenoid valve for fuel injection equipments given in two. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention starts the solenoid valve for fuel injection equipments, and relates to the 

solenoid valve for fuel injection equipments which can set up especially a suction force greatly. 

[0002] 

[Description of the Prior Art] When a big suction force is required for the solenoid of the solenoid valve used for fuel 
injection equipments, such as the conventional object for gasoline inlet-pipe injection, or an electromagnetic injector 
for the direct injection in a high-pressure cylinder, generally the solenoid of a disk mold which can set up suction area 
greatly from the solenoid of a plunger type is used. That is, since the solenoid of a disk mold can set up the suction area 
greatly in the same outer diameter, it is possible to take a large generating suction force. Therefore, in the state of high 
responsibility or high fuel pressure, when actuation is required, it is used comparatively easily. For example, there are 
JP,8-189437,A, JP,8-210217,A, etc. However, there is a problem that a limit is in the suction force which can also 
obtain this disk type of solenoid in the limited tooth space. 

[0003] Based on drawin g 3 , it outlines about the conventional solenoid valve 1 for fuel injection equipments, drawing 
3 — drawing of longitudinal section of the solenoid valve 1 for fuel injection equipments ~ it is -- the solenoid valve 1 
for fuel injection equipments - the core section 2 and electromagnetism — it has a coil 3, the seal member 4, the 
armature 5 of a disk mold, and a needle valve 6. 

[0004] the core section 2 — this ~ from the magnetic substance — constituting — electromagnetism — while surrounding 
a bore [ of a coil 3 ], and outer-diameter side, letting magnetic flux pass and making the center section into the fuel path 
7, installation of a return spring 8 is enabled. 

[0005] electromagnetism - a coil 3 has the bobbin 10 which attached the terminal 9 for energization, and the coil 1 1 
made to generate magnetomotive force by energization, and can form a magnetic circuit in the core section 2. 
[0006] the seal member 4 constituting this from non-magnetic material, and intercepting the magnetic path by the side 
of the inner circumference of the core section 2, and a periphery - the magnetic path between the core section 2 and an 
armature 5 ~ securing - the electromagnetism from the fuel path 7 side ~ a seal is carried out so that a fuel may not 
invade into a coil 3 side. 

[0007] an armature 5 — this — from the magnetic substance ~ constituting - between the core sections 2 ~ a magnetic 
circuit — forming — electromagnetism — it can stick to a coil 3 (core section 2). 

[0008] A needle valve 6 enables injection of a direct fuel in an inlet pipe or a cylinder from the nozzle 13 of a valve 
seat 12 while attaching it in an armature 5. 

[0009] in addition — if it hits assembling the solenoid valve 1 for fuel injection equipments — the electromagnetism 
from an armature 5 side (drawing Nakashita side) ~ a coil 3 is inserted in the core section 2, and full circled welding is 
performed further after pressing the seal member 4 fit in the core section 2. 

[0010] the solenoid valve 1 for fuel injection equipments of such a configuration — setting — electromagnetism — the 
suction force F which attracts the armature 5 at the time of excitation of a coil 3 - 2/(micro-S-nu) of F=phi since ~ it 
asks. However, for phi, the amount of magnetic flux (wb) and mu are [ the area of the suction section (part except the 
seal member 4 which the core section 2 counters with an armature 5), and nu of permeability and S ] leakage 
coefficients. 

[001 1] That is, the suction force F of the solenoid valve 1 for fuel injection equipments is determined by the amount 
phi of magnetic flux. Generally, since, as for the magnetic material, the saturation magnetic flux density was decided, 
the maximum of the amount phi of magnetic flux is proportional to the magnetic-path cross section. Although the 
direction which enlarged the magnetic-path cross section can enlarge a suction force F in short Since the seal member 4 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/1/2004 



Page 2 of 4 

has fastened greatly the magnetic-path cross-section part with the armature 5 of the core section 2 which counters, 
namely, the part of this seal member 4 — electromagnetism, since it has not contributed to the suction effect of the 
armature 5 with a coil 3 The usable suction force F and magnetic-path area are restricted, and so large the magnetic- 
path cross section cannot be taken in the conventional solenoid valve 1 for fuel injection equipments, but there is a 
problem that it is difficult to enlarge a suction force F. Therefore, there is a problem that it cannot respond as a solenoid 
valve 1 for fuel injection equipments when an improvement of the further responsibility and the increment in the fuel 
pressurerwhich can be operated are required while the core section 2 has been the same outer-diameter dimension. 
[0012] such a problem becoming high-pressure-izing of fuel injection pressure, and the request of improvement in 
responsibility with a failure, and enlarging a suction force F with the same outer diameter, or smaller electromagnetism 
— a coil 3 — the need — it is requested that sufficient suction force F should be generated etc. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention was made in view of many above problems, and let it be a 
technical problem to offer the solenoid valve for fuel injection equipments which can acquire a bigger suction force 
than before. 

[0014] Moreover, this invention makes it a technical problem to offer the solenoid valve for fuel injection equipments 
which x,m obtain a bigger magnetic-path area than before. 

[0015] Moreover, this invention makes it a technical problem to offer the large solenoid valve for fuel injection 
equipments which can be set up for a suction force, without increasing an outer-diameter dimension. 
[0016] Moreover, this invention makes it a technical problem to offer the solenoid valve for fuel injection equipments 
which can respond to an improvement of responsibility or the request of an increment of the fuel pressure which can be 
operated with the same outer-diameter dimension. 

[0017] moreover, this invention - the same tooth space as the former - setting - electromagnetism ~ the suction force 
of a coil is increased and let it be a technical problem to offer the solenoid valve for fuel injection equipments which 
can realize high responsibility and good actuation nature in a high fuel pressure condition. 
[0018] 

[Means for Solving the Problem] It is what noted that the need was able to acquire a suction force also with the same 
magnetomotive force if reducing the magnetic-path area between a coil and an armature and the magnetic-path area of 
this part are expanded, namely, this invention - a seal member - electromagnetism - the electromagnetism by which 
the first invention can form a magnetic circuit in the core section constituted from the magnetic substance, and this core 
section, while attaching in a coil, the armature of the disk mold which can stick to this core section, and this armature 
While being the solenoid valve for fuel injection equipments which has the needle valve whose injection of a fuel is 
enabled from a nozzle and constituting the above-mentioned core section from the inside core section and the outside 
core section Carry out opening of the. end by the side of the above-mentioned armature in the shaft orientations of these 
inside core section and the outside core section to the shape of a ring, and the opening space section is formed, this 
opening space section - the above - electromagnetism - the seal member which prepared the coil and was further 
constituted from non-magnetic material - preparing - this opening space section - being closed down - the outer 
diameter of the seal member of a parenthesis - the above - electromagnetism - it is the solenoid valve for fuel 
injection equipments characterized by making this smaller than the outer diameter of a coil. 

[0019] the electromagnetism by which the second invention can form a magnetic circuit in the core section constituted 
from the magnetic substance, and this core section, while attaching in a coil, the armature of the disk mold which can 
stick to this core section, and this armature While being the solenoid valve for fuel injection equipments which has the 
needle valve whose injection of a fuel is enabled from a nozzle and constituting the above-mentioned core section from 
the inside core section and the outside core section Carry out opening of the end by the side of the above-mentioned 
armature in the shaft orientations of these inside core section and the outside core section to the shape of a ring, and the 
opening space section is formed, this opening space section - the above - electromagnetism - by preparing a coil, 
preparing the seal member constituted from non-magnetic material in the inner circumference side of this opening 
space section, and locating the above-mentioned outside core section in the periphery side of this opening space section 
further It is the solenoid valve for fuel injection equipments characterized by closing this opening space section. 
[0020] The above-mentioned inside core section and the above-mentioned outside core section can constitute this from 
an another member mutually, this inside core section can make this a hollow cylinder configuration, and this outside 
core section can make this the hollow cylinder configuration which has the level difference which can form the above- 
mentioned opening space section in that inner skin. 

[0021] The resilient tongue for raising the seal engine performance can be formed in the above-mentioned seal 
member. 
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[0022] Furthermore, about the division gestalt for dividing and constituting the core section in the inside core section 
and the outside core section, if an assembly is possible as a solenoid valve and the cross section of the seal member of 
non-magnetic material can be made small, the configuration of arbitration is employable. 
[0023] the solenoid valve for fuel injection equipments by this invention — setting — a seal member -- 
electromagnetism — since a magnetic path is secured and it was made to make small the cross-sectional area of this seal 
member, while preventing fuel invasion into the part of a coil - electromagnetism — it is possible only for that part to 
enlarge magnetic-path area between a coil and an armature — becoming — electromagnetism — the suction force of an 
armature with a coil can be enlarged. 

[0024] therefore — as the solenoid valve for fuel injection equipments — the same outer diameter — it is — 
electromagnetism - while being able to enlarge the suction force of a coil the need - in order to acquire sufficient 
suction force - electromagnetism - the number of turns of the current energized in a coil or a coil is reduced, and a 
pressure-up value and the rate of rise are increased - making - electromagnetism ~ the miniaturization of the coil 
itself is possible, that is, since the same suction force is generated by making magnetic-path area into size, flux density 
is fallen ~ it can make — the part ~ electromagnetism — a coil can be miniaturized. 

[0025] the first invention — the outer diameter of a seal member ~ electromagnetism — since it was made smaller than 
the outer diameter of a coil - electromagnetism ~ between a coil and armatures -- magnetic flux ~ many — it can 
generate - electromagnetism — the suction force of an armature with a coil can be increased. 

[0026] Furthermore, since the core section has been arranged from the seal member to the periphery side, magnetic flux 
can pass by second invention also in this core section, and an armature can be attracted with a bigger suction force by 
it. 

[0027] Moreover, since the area of a suction part serves as a square of a path, the magnetic-path cross-sectional area 
can be made to increase more effectively, if the thickness of a seal member is set up small and the magnetic-path cross- 
sectional area of the inside and an outside is arranged with sufficient balance. However, since the leakage of the 
magnetic flux which does not act on suction also increases, an optimum value exists in the thickness of a seal member. 
[0028] 

[Embodiment of the Invention] Below, the solenoid valve 20 for fuel injection equipments by the gestalt of operation of 
the 1st of this invention is explained based on drawin g 1 . However, the same sign is given to the same part as drawing 
3 , and the detailed explanation omits this, drawing 1 — drawing of longitudinal section of the solenoid valve 20 for fuel 
injection equipments - it is — the solenoid valve 20 for fuel injection equipments ~ said electromagnetism ~ it has the 
core section 21 which is equivalent to the core section 2 with a coil 3, an armature 5, and a needle valve 6, and the seal 
member 22 equivalent to the seal member 4. The core section 21 has the inside core section 23, the 1st outside core 
section 24, and the 2nd outside core section 25 which were made into the hollow cylinder configuration, respectively. 
Although the inside core section 23, the 1st outside core section 24, and the 2nd outside core section 25 are another 
objects mutually, they constitute these [ both ] from the magnetic substance, and let magnetic flux pass. 
[0029] the seal member 22 - this — from non-magnetic material - constituting - the 2nd outside core section 25 - 
electromagnetism — the bobbin 10 of a coil 3 is supported. 

[0030] namely, the end which the 1st outside core section 24 has step 24A, and countered the armature 5 side of the 
opposite side with this step 24A between the inside core section 23 and the 1st outside core section 24 - the shape of a 
ring « the opening space section 26 - opening formation - carrying out -- this opening space section 26 - 
electromagnetism ~ a coil 3 - the seal member 22 and the 2nd outside core section 25 are formed further. If it puts in 
another way, the seal member 22 of the shape of a cylinder which has the bigger outer diameter D than the inside core 
section 23 is formed in the armature 5 side-edge side of the core section 21 (the inside core section 23, the 1st outside 
core section 24, and 2nd outside core section 25), and the 2nd outside core section 25 of a ferromagnetic is further 
located in the outside, however, the outer diameter D of the seal member 22 - electromagnetism - it is made smaller 
than the outer diameter C of a coil 3. These three members are made by one by projection welding, press fit welding, 
etc. 

[0031] So that an important section may be expanded and shown in addition, lower limit side 22A by the side of the 
armature 5 of the seal member 22 Make it project to an armature 5 side more slightly than lower limit side 23 A of the 
inside core section 23, and lower limit side 25A of the 2nd outside core section 25, and the slight opening section 27 is 
formed, lower limit side 22A of the seal member 22 which is non-magnetic material when an armature 5 is attracted 
and a lift is carried out to the method of drawing Nakagami - an armature 5 - contacting - electromagnetism - the 
armature 5 is easily made movable to the method of drawing Nakashita according to the energization force of a return 
spring 8 at the time of demagnetization of a coil 3. 

[0032] moreover - if it hits assembling the solenoid valve 20 for fuel injection equipments - the seal member 22, the 
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inside core section 23, and the 2nd outside core section 25 — one a condition — carrying out — the inside core section 
23 - electromagnetism — a coil 3 is inserted from a drawing Nakagami side. Furthermore, the 1st outside core section 
24 "is inserted from the bottom, and after pressing fit in the inside core section 23, full circled welding is performed and 
it fixes. 

[0033] Since the cross section of a magnetic path and the suction section (the 2nd outside core section 25 and inside 
core section 23) can be greatly set up though the whole is the same outer-diameter dimension so that the thickness W of 
the seal member 22 is small, the suction force can be made to increase in the solenoid valve 20 for fuel injection 
equipments of such a configuration. 

[0034] R= l/(micro-S) of magnetic-path resistance R of said opening section 27 comes out, and it is expressed. If the 
cross section S of this suction section is large, since this magnetic-path resistance R will be small and the flux density 
of the core section 21 will fall further, the magnetomotive force for acquiring the same suction force F may be reduced, 
that is, the thing which, as for a suction force F increasing, a pressure-up value decreases - it is - electromagnetism - 
the current value passed in the coil 1 1 of a coil 3 or its number of turns can be reduced. 

[0035] Drawing 2 is drawing of longitudinal section showing the example which built the solenoid valve for fuel 
injection equipments by the gestalt of operation of the 2nd of this invention into the actual fuel injection equipment 30, 
and a^fuel injection equipment 30 has a connector 32, the upper part bulb housing 33 (equivalent to the 1st outside core 
section 24), the lower part bulb housing 34, the pipe 35 for fiiel supply, a spring seat 36, and said valve seat 12 with 
this solenoid valve 31 for fuel injection equipments. 

[0036] the solenoid valve 31 for fuel injection equipments the core section 21 (the inside core section 23, the 1st 
outside core section 24, 2nd outside core section 25) and electromagnetism - it has the seal member 37 which is 
equivalent to the seal member 4 with the armature 5 and needle valve 6 of a coil 3 and a disk mold, the pressure- 
welding section radial [ between the 2nd outside core section 25 ] so that this seal member 37 may expand and show an 
important section ~ the 1st resilient tongue 38 and electromagnetism - the 2nd resilient tongue 39 is formed in the 
pressure-welding section of the shaft orientations between the bobbins 10 of a coil 3, and the seal engine performance 
of a fuel is raised. 

[0037] since the radial cross-sectional area of the seal member 37 was made small also in the fuel injection equipment 
30 equipped with the solenoid valve 31 for fuel injection equipments of such a configuration like the solenoid valve 20 
for fuel injection equipments explained based on drawing 1 while the seal member 37 performed the seal of a fuel — the 
part — electromagnetism — the magnetic-path area formed between a coil 3 and an armature 5 — expanding 
electromagnetism — the suction force of a coil 3 can be made to ****** 
[0038] 

[Effect of the Invention] since magnitude of a seal member was made small as mentioned above according to this 
invention - the same tooth space - electromagnetism - the suction force of a coil can be made to increase Moreover, 
since the magnetic-path cross section becomes large, the magnetomotive force at the time of the same suction force can 
be reduced. Furthermore, since the set force of a return spring can be enlarged with an improvement of the 
responsibility as a fuel injection equipment, and the rise of operating fuel pressure, it becomes possible to raise the 
engine performance - the metering range of the injection quantity can be increased. In addition, if fuel pressure can be 
set up greatly, the atomization of spraying can be promoted and engine combustion and an engine exhaust air property 
can also be improved again. 

[Translation done.] 
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TECHNICAL FIELD 

[Field of the Invention] This invention starts the solenoid valve for fuel injection equipments, and relates to the 
solenoid valve for fuel injection equipments which can set up especially a suction force greatly. 
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PRIOR ART 



[Description of the Prior Art] When a big suction force is required for the solenoid of the solenoid valve used for fuel 
injection equipments, such as the conventional object for gasoline inlet-pipe injection, or an electromagnetic injector 
for the direct injection in a high-pressure cylinder, generally the solenoid of a disk mold which can set up suction area 
greatly from the solenoid of a plunger type is used. That is, since the solenoid of a disk mold can set up the suction area 
greatly in the same outer diameter, it is possible to take a large generating suction force. Therefore, in the state of high 
responsibility or high fuel pressure, when actuation is required, it is used comparatively easily. For example, there are 
JP,8- 189437, A, JP,8-210217,A, etc. However, there is a problem that a limit is in the suction force which can also 
obtain this disk type of solenoid in the limited tooth space. 

[0003] Based on drawing 3 , it outlines about the conventional solenoid valve 1 for fuel injection equipments, drawing 
3 - drawing of longitudinal section of the solenoid valve 1 for fuel injection equipments - it is - the solenoid valve 1 
for fuel injection equipments - the core section 2 and electromagnetism - it has a coil 3, the seal member 4, the 
armature 5 of a disk mold, and a needle valve 6. 

[0004] the core section 2 - this - from the magnetic substance - constituting -- electromagnetism - while surrounding 
a bore [ of a coil 3 ], and outer-diameter side, letting magnetic flux pass and making the center section into the fuel path 
7, installation of a return spring 8 is enabled. 

[0005] electromagnetism - a coil 3 has the bobbin 10 which attached the terminal 9 for energization, and the coil 1 1 
made to generate magnetomotive force by energization, and can form a magnetic circuit in the core section 2. 
[0006] the seal member 4 constituting this from non-magnetic material, and intercepting the magnetic path by the side 
of the inner circumference of the core section 2, and a periphery - the magnetic path between the core section 2 and an 
armature 5 - securing - the electromagnetism from the fuel path 7 side ~ a seal is carried out so that a fuel may not 
invade into a coil 3 side. 

[0007] an armature 5 ~ this ~ from the magnetic substance - constituting ~ between the core sections 2 ~ a magnetic 
circuit - forming - electromagnetism ~ it can stick to a coil 3 (core section 2). 

[0008] A needle valve 6 enables injection of a direct fuel in an inlet pipe or a cylinder from the nozzle 13 of a valve 
seat 12 while attaching it in an armature 5. 

[0009] in addition - if it hits assembling the solenoid valve 1 for fuel injection equipments - the electromagnetism 
from an armature 5 side (drawing Nakashita side) - a coil 3 is inserted in the core section 2, and full circled welding is 
performed further after pressing the seal member 4 fit in the core section 2. 

[0010] the solenoid valve 1 for fuel injection equipments of such a configuration - setting - electromagnetism ~ the 
suction force F which attracts the armature 5 at the time of excitation of a coil 3 ~ 2/(micro-S-nu) of F=phi— since it 
asks. However, for phi, the amount of magnetic flux (wb) and mu are [ the area of the suction section (part except the 
seal member 4 which the core section 2 counters with an armature 5), and nu of permeability and S ] leakage 
coefficients. 

[001 1] That is, the suction force F of the solenoid valve 1 for fuel injection equipments is determined by the amount 
phi of magnetic flux. Generally, since, as for the magnetic material, the saturation magnetic flux density was decided, 
the maximum of the amount phi of magnetic flux is proportional to the magnetic-path cross section. Although the 
direction which enlarged the magnetic-path cross section can enlarge a suction force F in short Since the seal member 4 
has fastened greatly the magnetic-path cross-section part with the armature 5 of the core section 2 which counters, 
namely, the part of this seal member 4 - electromagnetism, since it has not contributed to the suction effect of the 
armature 5 with a coil 3 The usable suction force F and magnetic-path area are restricted, and so large the magnetic- 
path cross section cannot be taken in the conventional solenoid valve 1 for fuel injection equipments, but there is a 
problem that it is difficult to enlarge a suction force F. Therefore, there is a problem that it cannot respond as a solenoid 
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valve 1 for fuel injection equipments when an improvement of the further responsibility and the increment in the fuel 
pressure which can be operated are required while the core section 2 has been the same outer-diameter dimension. 
[0012] such a problem becoming high-pressure-izing of fuel injection pressure, and the request of improvement in 
responsibility with a failure, and enlarging a suction force F with the same outer diameter, or smaller electromagnetism 
~ a coil 3 — the need — it is requested that sufficient suction force F should be generated etc. 

■i 1 1 — — " '— ■ ■ — - — - . ■ ■ - 
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EFFECT OF THE INVENTION 

[Effect of the Invention] since magnitude of a seal member was made small as mentioned above according to this 
invention ~ the same tooth space -- electromagnetism — the suction force of a coil can be made to increase Moreover, 
since the magnetic-path cross section becomes large, the magnetomotive force at the time of the same suction force can 
be reduced. Furthermore, since the set force of a return spring can be enlarged with an improvement of the 
responsibility as a fuel injection equipment, and the rise of operating fuel pressure, it becomes possible to raise the 
engine performance — the metering range of the injection quantity can be increased. In addition, if fuel pressure can be 
set up greatly, the atomization of spraying can be promoted and engine combustion and an engine exhaust air property 
can also be improved again. 

[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention was made in view of many above problems, and let it be a 
technical problem to offer the solenoid valve for fuel injection equipments which can acquire a bigger suction force 
than before. 

[00 14} Moreover, this invention makes it a technical problem to offer the solenoid valve for fuel injection equipments 
which can obtain a bigger magnetic-path area than before. 

[0015] Moreover, this invention makes it a technical problem to offer the large solenoid valve for fuel injection 
equipments which can be set up for a suction force, without increasing an outer-diameter dimension. 
[0016] Moreover, this invention makes it a technical problem to offer the solenoid valve for fuel injection equipments 
which can respond to an improvement of responsibility or the request of an increment of the fuel pressure which can be 
operated with the same outer-diameter dimension. 

[0017] moreover, this invention - the same tooth space as the former ~ setting ~ electromagnetism - the suction force 
of a coil is increased and let it be a technical problem to offer the solenoid valve for fuel injection equipments which 
can realize high responsibility and good actuation nature in a high fuel pressure condition. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] It is what noted that the need was able to acquire a suction force also with the same 
magnetomotive force if reducing the magnetic-path area between a coil and an armature and the magnetic-path area of 
this part are expanded, namely, this invention - a seal member ~ electromagnetism the electromagnetism by which 
the first invention can form a magnetic circuit in the core section constituted from the magnetic substance, and this core 
section, while attaching in a coil, the armature of the disk mold which can stick to this core section, and this armature 
While being the solenoid valve for fuel injection equipments which has the needle valve whose injection of a fuel is 
enabled from a nozzle and constituting the above-mentioned core section from the inside core section and the outside 
core section Carry out opening of the end by the side of the above-mentioned armature in the shaft orientations of these 
inside core section and the outside core section to the shape of a ring, and the opening space section is formed, this 
opening space section - the above - electromagnetism - the seal member which prepared the coil and was further 
constituted from non-magnetic material — preparing — this opening space section - being closed down - the outer 
diameter of the seal member of a parenthesis - the above - electromagnetism - it is the solenoid valve for fuel 
injection equipments characterized by making this smaller than the outer diameter of a coil. 

[0019] the electromagnetism by which the second invention can form a magnetic circuit in the core section constituted 
from the magnetic substance, and this core section, while attaching in a coil, the armature of the disk mold which can 
stick to this core section, and this armature While being the solenoid valve for fuel injection equipments which has the 
needle valve whose injection of a fuel is enabled from a nozzle and constituting the above-mentioned core section from 
the inside core section and the outside core section Carry out opening of the end by the side of the above-mentioned 
armature in the shaft orientations of these inside core section and the outside core section to the shape of a ring, and the 
opening space section is formed, this opening space section - the above - electromagnetism - by preparing a coil, 
preparing the seal member constituted from non-magnetic material in the inner circumference side of this opening 
space section, and locating the above-mentioned outside core section in the periphery side of this opening space section 
further It is the solenoid valve for fuel injection equipments characterized by closing this opening space section. 
[0020] The above-mentioned inside core section and the above-mentioned outside core section can constitute this from 
an another member mutually, this inside core section can make this a hollow cylinder configuration, and this outside 
core section can make this the hollow cylinder configuration which has the level difference which can form the above- 
mentioned opening space section in that inner skin. 

[0021] The resilient tongue for raising the seal engine performance can be formed in the above-mentioned seal 
member. 

[0022] Furthermore, about the division gestalt for dividing and constituting the core section in the inside core section 
and the outside core section, if an assembly is possible as a solenoid valve and the cross section of the seal member of 
non-magnetic material can be made small, the configuration of arbitration is employable. 
[0023] the solenoid valve for fuel injection equipments by this invention - setting - a seal member - 
electromagnetism - since a magnetic path is secured and it was made to make small the cross-sectional area of this seal 
member, while preventing fuel invasion into the part of a coil - electromagnetism ~ it is possible only for that part to 
enlarge magnetic-path area between a coil and an armature - becoming - electromagnetism - the suction force of an 
armature with a coil can be enlarged. 

[0024] therefore - as the solenoid valve for fuel injection equipments - the same outer diameter ~ it is — 
electromagnetism -- while being able to enlarge the suction force of a coil - the need - in order to acquire sufficient 
suction force — electromagnetism — the number of turns of the current energized in a coil or a coil is reduced, and a 
pressure-up value and the rate of rise are increased ~ making — electromagnetism - the miniaturization of the coil 
itself is possible, that is, since the same suction force is generated by making magnetic-path area into size, flux density 
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is fallen - it can make -- the part — electromagnetism - a coil can be miniaturized. 

[0025] the first invention -- the outer diameter of a seal member -- electromagnetism -- since it was made smaller than 
the outer diameter of a coil -- electromagnetism - between a coil and armatures - magnetic flux - many -- it can 
generate - electromagnetism the suction force of an armature with a coil can be increased. 

[0026] Furthermore, since the core section has been arranged from the seal member to the periphery side, magnetic flux 
can pass by second invention also in this core section, and an armature can be attracted with a bigger suction force by 
it. 

[0027] Moreover, since the area of a suction part serves as a square of a path, the magnetic-path cross-sectional area 
can be made to increase more effectively, if the thickness of a seal member is set up small and the magnetic-path cross- 
sectional area of the inside and an outside is arranged with sufficient balance. However, since the leakage of the 
magnetic flux which does not act on suction also increases, an optimum value exists in the thickness of a seal member. 
[0028] 

[EmbQdiment of the Invention] Below, the solenoid valve 20 for fuel injection equipments by the gestalt of operation of 
the 1st of this invention is explained based on drawing 1 . However, the same sign is given to the same part as drawing 
3 , and the detailed explanation omits this, drawing 1 -- drawing of longitudinal section of the solenoid valve 20 for fuel 
injection equipments - it is — the solenoid valve 20 for fuel injection equipments - said electromagnetism ~ it has the 
core section 21 which is equivalent to the core section 2 with a coil 3, an armature 5, and a needle valve 6, and the seal 
member 22 equivalent to the seal member 4. The core section 21 has the inside core section 23, the 1st outside core 
section 24, and the 2nd outside core section 25 which were made into the hollow cylinder configuration, respectively. 
Although the inside core section 23, the 1st outside core section 24, and the 2nd outside core section 25 are another 
objects mutually, they constitute these [ both ] from the magnetic substance, and let magnetic flux pass. 
[0029] the seal member 22 - this — from non-magnetic material constituting - the 2nd outside core section 25 ~ 
electromagnetism - the bobbin 10 of a coil 3 is supported. 

[0030] namely, the end which the 1st outside core section 24 has step 24 A, and countered the armature 5 side of the 
opposite side with this step 24 A between the inside core section 23 and the 1st outside core section 24 - the shape of a 
ring ~ the opening space section 26 — opening formation - carrying out - this opening space section 26 — 
electromagnetism - a coil 3 — the seal member 22 and the 2nd outside core section 25 are formed further. If it puts in 
another way, the seal member 22 of the shape of a cylinder which has the bigger outer diameter D than the inside core 
section 23 is formed in the armature 5 side-edge side of the core section 21 (the inside core section 23, the 1st outside 
core section 24, and 2nd outside core section 25), and the 2nd outside core section 25 of a ferromagnetic is further 
located in the outside, however, the outer diameter D of the seal member 22 - electromagnetism - it is made smaller 
than the outer diameter C of a coil 3. These three members are made by one by projection welding, press fit welding, 
etc. 

[0031] So that an important section may be expanded and shown in addition, lower limit side 22 A by the side of the 
armature 5 of the seal member 22 Make it project to an armature 5 side more slightly than lower limit side 23A of the 
inside core section 23, and lower limit side 25A of the 2nd outside core section 25, and the slight opening section 27 is 
formed, lower limit side 22 A of the seal member 22 which is non-magnetic material when an armature 5 is attracted 
and a lift is carried out to the method of drawing Nakagami - an armature 5 - contacting - electromagnetism - the 
armature 5 is easily made movable to the method of drawing Nakashita according to the energization force of a return 
spring 8 at the time of demagnetization of a coil 3. 

[0032] moreover if it hits assembling the solenoid valve 20 for fuel injection equipments - the seal member 22, the 
inside core section 23, and the 2nd outside core section 25 - one - a condition - carrying out - the inside core section 

23 - electromagnetism - a coil 3 is inserted from a drawing Nakagami side. Furthermore, the 1st outside core section 

24 is inserted from the bottom, and after pressing fit in the inside core section 23, full circled welding is performed and 
it fixes. 

[0033] Since the cross section of a magnetic path and the suction section (the 2nd outside core section 25 and inside 
core section 23) can be greatly set up though the whole is the same outer-diameter dimension so that the thickness W of 
the seal member 22 is small, the suction force can be made to increase in the solenoid valve 20 for fuel injection 
equipments of such a configuration. 

[0034] R= l/(micro-S) of magnetic-path resistance R of said opening section 27 comes out, and it is expressed. If the 
cross section S of this suction section is large, since this magnetic-path resistance R will be small and the flux density 
of the core section 21 will fall further, the magnetomotive force for acquiring the same suction force F may be reduced, 
that is, the thing which, as for a suction force F increasing, a pressure-up value decreases - it is ~ electromagnetism ~ 
the current value passed in the coil 1 1 of a coil 3 or its number of turns can be reduced. 
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[0035] Drawing 2 is drawing of longitudinal section showing the example which built the solenoid valve for fuel 
injection equipments by the gestalt of operation of the 2nd of this invention into the actual fuel injection equipment 30, 
arid a fuel injection equipment 30 has a connector 32, the upper part bulb housing 33 (equivalent to the 1st outside core 
section 24), the lower part bulb housing 34, the pipe 35 for fiiel supply, a spring seat 36, and said valve seat 12 with 
this solenoid valve 31 for fuel injection equipments. 

[0036] the solenoid valve 31 for fuel injection equipments - the core section 21 (the inside core section 23, the 1st 
outside core section 24, 2nd outside core section 25) and electromagnetism — it has the seal member 37 which is 
equivalent to the seal member 4 with the armature 5 and needle valve 6 of a coil 3 and a disk mold, the pressure- 
welding section radial [ between the 2nd outside core section 25 ] so that this seal member 37 may expand and show an 
important section - the 1st resilient tongue 38 and electromagnetism - the 2nd resilient tongue 39 is formed in the 
pressure-welding section of the shaft orientations between the bobbins 10 of a coil 3, and the seal engine performance 
of a fuel is raised. 

[0037] since the radial cross-sectional area of the seal member 37 was made small also in the fuel injection equipment 
30 equipped with the solenoid valve 31 for fuel injection equipments of such a configuration like the solenoid valve 20 
for fuel injection equipments explained based on drawin g 1 while the seal member 37 performed the seal of a fuel — the 
part --electromagnetism -- the magnetic-path area formed between a coil 3 and an armature 5 - expanding - 
electromagnetism ~ the suction force of a coil 3 can be made to ****** 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the solenoid valve 20 for fuel injection equipments by the gestalt of 
operation of the 1 st of this invention. 

[Draw ing 2] It is drawing of longitudinal section showing the example which built the solenoid valve 3 1 for fuel 
injection equipments by the gestalt of operation of the 2nd of this invention into the actual fuel injection equipment 30. 
[Drawing 3] It is drawing of longitudinal section of the conventional solenoid valve 1 for fuel injection equipments. 
[Description of Notations] 

1 Solenoid Valve for Fuel Injection Equipments ( Drawin g 3 ) 

2 Core Section 

3 Electromagnetism — Coil 

4 Seal Member of Non-magnetic Material 

5 Armature of Disk Mold 

6 Needle Valve 

7 Fuel Path 

8 Return Spring 

9 Terminal for Energization 

1 0 Electromagnetism — Bobbin of Coil 3 

1 1 Electromagnetism — Coil of Coil 3 

12 Valve Seat 

13 Nozzle 

20 Solenoid Valve for Fuel Injection Equipments (Gestalt of 1st Operation, Drawing 1 ) 

21 Core Section (Inside Core Section 23, 1st Outside Core Section 24, 2nd Outside Core Section 25) 

22 Seal Member of Non-magnetic Material 
22A The lower limit side of the seal member 22 

23 Inside Core Section 

23A The lower limit side of the inside core section 23 

24 1st Outside Core Section 

24A The step of the 1 st outside core section 24 

25 2nd Outside Core Section 

25 A The lower limit side of the 2nd outside core section 25 

26 Ring-like Opening Space Section 

27 Slight Opening Section between Lower Limit Side 23 A of Inside Core Section 23 and Lower Limit Side 25 A of 2nd 
Outside Core Section 25, and Armature 5 

30 Fuel Injection Equipment ( Drawing 2 ) 

31 Solenoid Valve for Fuel Injection Equipments (Gestalt of 2nd Operation, Drawing 2 ) 

32 Connector 

33 Upper Part Bulb Housing (1st Outside Core Section 24) 

34 Lower Part Bulb Housing 

35 Fuel Feed Pipe 

36 Spring Seat 

37 Seal Member of Non-magnetic Material 

38 1st Resilient Tongue of Seal Member 37 
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39 2nd Resilient Tongue of Seal Member 37 
D The outer diameter of the seal member 22 (D<C) 
Celectromagnetism — the outer diameter of a coil 3 
W Thickness of the seal member 22 
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DRAWINGS 




[Drawing 2] 
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